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SECTION 1 Ad 
INTRODUCTION bs 


1.1 INTRODUCTION 
*The objective of this report is to investigate the 
possible earthquake response of a tripod-type ocean 
structure for the East Coast Air Combat Maneuvering Range 


offshore Kitty Hawk, North Carolina. 


The structure considered herein, a three-pile structure 
with equilaterally spaced jacket legs, is located in a 
water depth (MLW) of 105 feet. The anchoring of the struc- 
ture is achieved by driving piles through the jacket legs 
into the seabed. A superstructure, consisting of an upper 
deck, an equipment deck, columns and stairs, is attached 


to the piling above the jacket. 
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ENGINEERING DATA 
Engineering data which serve as the basis for 

the earthquake analysis are listed as follows: 

A. Environmental Conditions 

MLW Depth 105 feet 


Earthquake Zoning Zone 1 


Effective Horizontal Ground G=0.05* 
~ Acceleration 
nf 
an (where G=Ratio of effective horizontal 


acceleration to gravitional acceleration) 


B. Live Loads on Structure 
Equipment Deck 150 psf 
Upper Deck 100 psf 


Ci. Major Structural Dimensions 





Height of Structure (From mudline 180 feet 
to upper deck) 


True Batter of Piling & Jacket 1:6 
Leg 

s Width at Jacket Base (Mudline) 64 feet 
* Width at Jacket Top (Work Point 29 feet 
& Level) 
_ Pile Out Side Diameter 42 inches 
2 Jacket Leg Out Side Diameter 46 inches 
eC Upper Deck Area 362.5 sq. ft. 
7 Equipment Deck Area 591.5 sq. ft. 
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*See Reference 5 


COTE ee 


PROCEDURES OF ANALYSIS 
The analytical procedures presented in this report 


consist of two major steps: (1) Natural Frequency Analysis 


and (2) Space Frame Analysis due to Earthquake Loads. ICES 


STRUDL-II computer program was employed to perform the 


analyses in both steps. 


Natural Frequency Analysis: 


A sequence of data preparation is presented in Section 

2 for the application of ICES STRUDL-II dynamic analysis 

capabilities. Brief descriptions of the data processing 

procedures are summarized as follows: 

(1) Code the structural joint coordinates and member 
incidences; 

(2) Calculate the member density which consists of the 
structural member mass, the mass of the entrapped 
water and the virtual mass; 

Calculate joint loads (by STRUDL-II program) and 
rearrange new joint order list to produce improved 
banding. 

Compute an approximate natural frequency estimate by 


means of Rayleigh's quotient. 


Space Frame Analysis due to Earthquake Loads: 


Section 3 presents the calculation of base shear 


due to earthquake and the distribution of the base shear 


1.03 
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to each loading joint. The distributed joint loads are 


then treated as the structural loadings which in turn are 
applied to the idealized space frame structure. The space 


frame analysis then follows. 
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Vibrating in the X-Direction: = 
Natural Frequency 1.49 Hz. 
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Period 0.67 sec. 
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he Maximum Base Shear 60.67 Kips 
> Vibrating in the Y-Direction: 

a Natural Frequency 1.45 Hz. 
- Period 0.69 sec. 


Maximum Base Shear 60.76 Kips 
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1.5 PERSONNEL RESUMES 
The personnel whose resumes follow were actively 


engaged in this project. 
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CREST OFFSHORE, 


INC. 


Chingmiin (Charlie) Chern 


Senior Engineer 











University Degree Year 
National Taiwan Bachelor of Science 
University Civil Engineering 1961 
North Dakota Master of Science 
State University Civil Engineering 1966 
Lehigh Ph. D. 
University Civil Engineering 1969 
Tulsa University Graduate Study in 
Business Administration- 
Management 1974 
sce Societies, Licenses, Member American Society of Civil Engineers 
(s. and Member International Association of Structural and 

Other Activities: Bridge Engineers 

Pa Fe Member American Society of Engineering Education 
Registered Professional Engineer in Oklahoma 

Experience: 

1973 to Present Crest Offshore, Inc. 

Senior Engaged in the feasibility studies, structural analysis and 

mi Civil design of offshore structures, equipment supports and other 
= Engineer various types of petroleum related civil engineering works. 


Assignments include: 


... Evaluation of engineering designs from other agencies. 


ae Analysis and design of offshore structures for oi] 
~ industry. 

a Analysis and design of supports and foundations for 
x onshore refinery facilities. 

Oe .. Development of a sequence of computer programs 
Pn for the analysis of offshore structures. 
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SECTION 2 
NATURAL FREQUENCY ANALYSIS 


INTRODUCTION 
The natural frequencies calculated hereinafter 
are for the tripod-type ocean structure in the water 
depth (MLW) 105 feet. The dynamic analysis capabilities 
of ICES STRUDL-II were employed to perform the computation 
of the lumped joint loads and hence the natural frequencies 


of the structure in both X-and Y-direction. 


The mass of the structure consists of the following 


three components: 


(1) Mass of structural members; 
(2) Mass of entrapped water; and 


(2: Virtual mass of water. 


Since the frequency is computed by means of Rayleigh's 


approximation, no damping coefficient for the vibrating 


system has been specified in the calculation. 
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SECTION 3 
EARTHQUAKE ANALYSIS 
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3.1 INTRODUCTION oi 
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